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(54) DISPLAY DEVICE 

(57)Abstract: 

PURPOSE; To provide a display device which is reduced in size and thickness without 
decreasing the reliability or operability. 

CONSnrUTION: A film cover ray 22 is formed on one surface of a flexible substrate 1 and an 
tnk cover ray 23 is formed on the other surface. The flexible substrate 1 1 is folded forming a 
smooth curved surface with the film cover ray 22 out, the film cover ray 22 is cut in a beltlike 
shape conforming with an area which becomes the curved surface to form a slit, and a 
columnar support for the film cover ray 22 Is left in the slit In the area which becomes the 
folded curved surface, a circuit wire 13 is formed inside the folded part and extended avoiding 
the area of the support for the film cover ray 22. Further, the cover ray edges of both the 
surfaces of the flexible substrate 1 1 are shifted nearby the connection part between a display 
panel 15 and the flexible substrate 1 1 so that they do not overiap with each other. 
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^- Relevance of th e Above-identif ied Document: 

This document has relevance to claims 1 through 17 
of the present application. 

^ • Translation o f the Relevant Passages of the Document 
[EMBODIMENT] 
[0038] 

Fig. 1 is a cross sectional view showing one 
embodiment of the inventions according to claims 1 
through 6 as applied on a liquid crystal display device 
of the COG system. In Fig. i, the display panel 15 is 
electrically and mechanically connected via anisotropic 
conductive film 17 to the flexible substrate 11 which 
supplies electrical signals to the driving LSI 16 
mounted on the display panel 15. The flexible substrate 
11 has the film cover lay 22 and ink cover lay 23 which 
are pasted and printed respectively on the outer side 
and inner side of bending, 

[0039] 

The film cover lay 22 is blanlced to have slits 19 
to allow the flexible substrate 11 to be bent with a 
smooth curvature at the slits 19. 
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[0040] 

The f i Im cover lay 2 2 and film ink lay 23 are 
designed such that their cover lay edges in the 
vicinity of the connected portion do not overlap one 
another . 

[0041] 

Fig. 2 is a plan view showing a state in which the 
flexible substrate 11 being bent in Fig. 1 is expanded. 
In Fig. 2, the slits 19 of the film cover lay have 
supports 20 in the form of pillars by which the slits 
are divided from one another. 

[0042] 

The circuit wiring 13 over the area of the slits 
19 is provided only on the inner side of bending, and 
is provided so as to avoid the supports 20 of the slits 
19. In order to obtain desirably bendability, the 
present invention was implemented using, as the 
flexible substrate, a polyimide flexible substrate of a 
double "layered structure having a base material in the 
thickness of 27 ^m, and a copper foil in the thickness 
of 40 /xm, including the thickness of plating. On the 
outer surface of bending was pasted a polyimide film 
cover lay having a thickness of 25 fxm using an adhesive 
in the thickness of 3 5 /xm, and on the inner side of 
bending was printed a polyimide ink cover lay in the 
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thickness of about 15 (xm. Further, slits each having a 
width of 1.7 mm were formed with respect to the film 
cover lay, and also supports of 2 mm at the interval of 
2 0 mm. The substrate was then subjected to an endurance 
test against a 180° bent over <(> l.i mm. The result 
showed desirable bendability. Further, the point of 
bent was easily specified and operability and accuracy 
of dimensions after bending were improved. Also, the 
reliability of the connection between the display panel 
and the flexible substrate via the anisotropic 
conductive film 17 was improved under a fixed state of 
bending. Further, when the distance from the display 
panel to the ink cover lay edge was increased by 0.3 mm 
than the distance to the film cover lay edge, wire 
breakage in the vicinity of the connected portion of 
the display panel and the flexible substrate was 
prevented* 

[0043] 

The foregoing described the liquid crystal display 
device of the COG system in particular. However, 
evidently, the present invention is not just limited to 
this and applicable also to the COF system or other 
package structures which incorporate connection between 
a common substrate and a flexible substrate. 

[0044] 
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[EFFECTS OF THE INVENTION] 

As described, according to the display device in 
accordance with claims 1 and 2 of the present 
invention, the flexible substrate has different cover 
lays: film cover lay on one side and ink cover lay on 
the other side, for protecting circuit wiring of the 
flexible substrate formed on the both sides, which 
reduces the repulsive stress compared with the case 
where film cover lay is formed on the both sides, thus 
improving reliability of connection between the display 
panel and the flexible substrate under the state where 
the flexible substrate is bent. 

[0045] 

According to the display device in accordance with 
claim 3 of the present invention, the flexible 
substrate having circuit wiring on the both sides is 
bent with a smooth curvature, and over the area of 
curvature are provided blanked slits, which reduces the 
repulsive stress. As a result, reliability of 
connection between the display panel and the flexible 
substrate is improved under the state where the 
flexible substrate is bent, and the point of bent is 
easily specified, thereby improving operability and 
dimension accuracy when the flexible substrate is bent. 

[0046] 
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According to the display device in accordance with 
claim 4 of the present invention, the slits have 
supports in the form of pillars with respect to the 
film cover lay, separating the slits from one another. 
Thus, when the flexible substrate was bent at the 
slits, the supports show resistance to the bending than 
the slits, and the slits, which are more flexible than 
the other portion, are less resistant, thus preventing 
wire breakage and improving reliability. 

[0047] 

According to the display device in accordance with 
claim 5 of the present invention, the circuit wiring is 
provided only on the inner side of the curvature of the 
flexible substrate, and no circuit wiring is provided 
on the outer side over the slits, which are blanked 
portions of the film cover lay, and thus the circuit 
wiring is protected both electrically and physically 
while ensuring insulation, thereby preventing wire 
breakage without reducing reliability. 

[0048] 

According to the display device in accordance with 
claim 6 of the present invention, the cover lay edges 
on the both sides of the flexible substrate are 
provided parallel to each other in the vicinity of the 
connected portion of the display panel and the flexible 
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substrate, and are shifted from each other on the both 
sides of the flexible substrate. Thus, less convergence 
stress acts on the film cover lay edges of the flexible 
substrate, thus preventing wire breakage without 
r educ i ng r e 1 i ab i 1 i ty . 
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